Hydroxyurea reduces leukocyte interactions with the vessel wall in a haemolytic mouse model via a possible NO/cGMP-mediated effect 
Background
Haemolysis occurs in a number of haematologic and non-haematologic diseases, including sickle cell disease, malaria and sepsis. Elevated extracellular haemoglobin (Hb) can trigger specific events that are associated with adverse clinical outcomes. For example, in sickle cell disease, cell-free haemoglobin has been proposed to reduce nitric oxide (NO) bioavailability and induce vascular oxidative stress and, possibly, inflammation [1] . Hydroxyurea, a drug used commonly as a therapy for sickle cell disease, may exert some of its effects by acting as a NO donor, in vivo [2] . This study aimed to compare the effects of haemolytic and inflammatory stimuli on blood vessel leukocyte recruitment in vivo. The effects of the acute administration of hydroxyurea (HU) or an NO donor on these alterations were also investigated.
Methods
Inflammatory or hemolytic processes were induced in C57BL/6 mice (2-4 months old) and cremaster muscles of mice were prepared for intravital microscopy (IVM), according to protocols described in figure 1. O+HU, p<0.0001, n=20-30 venules). Additionally, DEANO was also able to reverse the inflammatory process installed by TNF-α, reducing leukocyte adhesion (10.24 ±1.49; 11.45±1.40 for TNF-α before and after vehicle control, n=21-22 venules; 7.63±0.63; 3.76±0.41 for TNF-α, before and after DEANO, p<0.01; n=29-35 venules) and extravasation (1.95±0.29; 3.23±0.44 before and after vehicle control, p<0.05, n=21-22 venules; 2.49±0.25; 2.24±0.24 before and after DEANO, n=29-35 venules).
Conclusion
The induction of intravascular haemolysis in mice may rapidly induce alterations in leukocyte recruitment in vessels, similar to those observed following a substantial inflammatory stimulus. Acute administration of HU was found to reverse the effects of both inflammatory and haemolytic stimuli, in a manner similar to an established NO donor (DEANO). Results indicate that HU appears to have immediate beneficial effects in blood vessels. Data support growing evidence suggesting that one of the principal mechanisms by which HU exerts its effects in vivo is by a nitric oxide donor/cGMP-stimulating effect; moreover, targeting the NO/cGMP may be an important approach for therapies for haemolytic, as well as for inflammatory, diseases. Further experiments are underway to confirm that HU acts via NO/cGMP in the haemolytic model. 
